The crystal structure of TAPSO, 2-hydroxy-3-[tris-(hydroxymethyl)methylamino ]propane-1-sulfonic acid, C7HI7NO7S, was determined at 153K. This widely used buffer crystallizes as a zwitterion, 2-hydroxy-3-[tris(hydroxymethyl)methylammonio]propane-1-sulfonate, and crystal cohesion is provided by a dense network of hydrogen bonds. The molecular conformation of TAPSO is compared with the structure of TRIS (or TRIZMA), another commonly used buffering agent in protein crystallization. Cell parameters reported in the literature for a series of biological buffers used in protein crystallography are also provided.
tetrahedral configuration around S1 is found, the angles which deviate most being O 1--S 1--O2 113.9 (1) and C1--S1--O1 105.8(1) °. C10 also displays tetrahedral coordination with bond lengths of 1.510 (4), 1.515 (4), 1.533(4) and 1.530(4)A for N1, Cll, C21 and C31, respectively, and bond angles around 109.5°: N1--C10---Cll 108.7(2), N1--C10---C21 111.7(2), N1--C10---C31 110.1 (2), Cll--C10---C21 111.8(2), Cll--C10--C31 109.7(2) and C21---C10---C31 111.8(2) °.
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,.~ 0{12~ (2 Fig. I . The atomic numbering scheme, molecular sb-' ucture and conformation of TAPSO. Non-H atoms are represented by displacement ellipsoids at the 50% probability level.
The conformation of the tris(hydroxymethyl)methylamino part of TAPSO is comparable with the structure of other pentaerythritol compounds, in particular, with the geometry of neutral TRIS, (HOCH2)3CNH2 (Kendi, 1982) . The average r.m.s, deviation between the two molecules, calculated using the OFIT option in SHELXTL/PC (Sheldrick, 1992) , is 0.076 ,~, (Fig. 2) . This suggests that the propanesulfonic acid moiety in TAPSO does not significantly modify the conformation of the tris(hydroxymethyl)methylamino part. Molecular cohesion in the crystal structure of TAPSO is provided by a dense network of hydrogen bonds (Jeffrey & Saenger, 1991) involving the sulfate group, the protonated amine group and the four hydroxyl groups (04, O12, 022, 032) of the molecule. In Table  3 , the geometries of these hydrogen bonds are compared with the patterns reported for TRIS (Rudman, Eilerman & La Place, 1978) and TRISH÷.X -(X = C1, Br, I; Rudman, Lippman, Sake Gowda & Eilerman, 1983) . Of the five independent hydrogen bonds, four connect the molecules into sheets parallel to the ac plane (Fig. 3) , whereas the fifth (O12...022) links these sheets parallel to the y axis. The differences in the hydrogen-bonding patterns of these two molecules may reflect distinct solvation properties of the buffering agents, which provide a similar useful pH of around 8. These structural differences are rarely taken into account when a buffer is chosen, although it is clear that they may play a crucial role, for example, during crystallization of macromolecules.
Crystal data
Although biochemical and biophysical methods can be used to establish the nature of crystals (see, for example, Lorber & Giege, 1992) , lucky macromolecular crystal growers usually prefer X-ray diffraction methods to obtain crystallographic parameters directly. We present here (Table 4 ) a short list of cell parameters of common biological buffers. Note that the volume of the cell may become important, particularly in the presence of some ions (Mg 2÷, Cu2÷).
Experimental
Crystals formed in a 10 ml drop during an experiment designed to crystallize a small peptide from a solution buffered with TAPSO. The cell parameters (V ~ 500A 3) deduced from a first set of 20 reflections collected on a crystal clearly indicated that the peptide has not crystallized. (4) O1--S1--O2 113.86 (14) C3--N1--C10 117.3 (2) O1--S1--O3 112.03 (14) NI
Data collection
172.6 (2) Wouters, H~iming & Sheldrick (1996) .
